
International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 4, April 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Cancer Spit Test 
 

Indrani Bhattacharya
1
, Gaurav Nagar

2 

 

Parul Institute of Applied Sciences, Parul University, P.o.Limda, Vadodara, Gujarat, India 

 

 

Abstract: Cancer is that the second commonest reason behind death within us. Its symptoms square measure typically not specific and 

absent, till the tumours have already metastasized. Therefore, there's Associate in nursing pressing demand for developing speedy, 

extremely correct and non-invasive tools for cancer screening, early detection, medicine, staging and prognostics. Secretion as a multi-

constituent oral fluid includes secretions from the main and minor secretion glands, extensively equipped by blood. Molecules like 

DNAs, RNAs, proteins, metabolites, and microbiota, gift in blood, may well be conjointly found in secretion. Recently, secretion 

medicine has drawn important attention for the detection of specific biomarkers, since the sample assortment and process square 

measure easy, cost-efficient, and precise but don't cause patient discomfort. Here, we tend to review recent secretion candidate 

biomarkers for general cancers by dividing them in line with their origin into: genomic, transcriptomic, proteomic, metabolomics and 

microbic sorts. 
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1. Introduction 
 

A disease in which uncontrollable divide of the abnormal 

cells is called Cancer. There are 6 biological processes 

acquired during the various steps including the growth of 

human tumours. They include sustaining proliferative 

signalling, evading growth suppressor, resisting cell death, 

enabling replicative immortality, including angiogenesis, 

and activating invasion and metastasis. Underlying 

thesehallmarks is genome instability, which generates 

genetic diversity that speed up their inflammation. In 

addition to cancer cells, tumour exhibit another dimension of 

complexity, they contain stock of recruited normal cells 

thatcontribute to the access of hallmark traits by creating the 

―Tumour environment.‖[3]Saliva is an oral informative 

fluid,which is in the recent advances use as a bio marker for 

the diagnosis, where as, fluid contains multiple bio marker 

which is used for prognosis and detection of cancer cells. 

However, early method of ―mucosal biopsy‖ does for the 

suspected oral cancer still today.Moreover, oral samples 

such as Saliva, gingival cervicular fluid(GCF), oral swabs, 

dental plaque, and volatiles are most widely used for the 

diagnosis of systemic disease. Indeed, these oral samples are 

standard and successful approach for the detection or 

predictsusceptibility to systemicdiseases. [2]Historically, 

systemic diseases arediagnosed via symptoms reported by 

patientsinspection and history of medical acquired by 

researchers and physicians chemical analysis of urine 

sample and blood. As compared to the invasive alternative 

diagnostic tests concept of the oral diagnostic test 

recommended, clinical diagnosis of the cancer has been 

based on visual and palpitation, followed by biopsy and 

histopathological evaluation, which further have 

emphasised, with the use of computerised tomography and 

magnetic resonance imaging. More recently, the novel 

approaches for the diagnosis of OSCC isdetection of 

biomarker in saliva and in its development includes, initial 

process, invasion, recurrence and treatment.[1].The 

Comprehensive description of this oral cancer bio markers 

including, oncogenes(e.g. C-myc, c-Fos, C-jun), anti-

oncogenes(e.g. p53, p16), cytokines (e.g. TGF-ß1, IL-8, and 

IL-1 ß), growth factors(e.g. VEGF, EGF and IGF), 

extracellular matrix-degrading protienase(MMPI, MMP2, 

MMP9), hypoxia markers(HIF-a ,CA-9), epithelial Timor 

factors(CYFRA 21-1), cutokeratins(CK13, 14, and 16), 

micro RNA molecules and hyper methylationof cancer 

related genes(p16 and DAP-K), this biomarkers have been 

defined using molecular, Transcriptomic, metabolomic, 

genomic, proteomics, and phenotypic techniques.[1] 

 

2. Saliva as a tool for diagnosis of various 

cancers 
 

2.1 Characterisation of Saliva microbiome in the patients 

of pancreatic Cancer 

 

Medical based detection of pancreatic cancer often do not 

occur until cancer undergone to the metastasis. Investigating 

weather, saliva contains that informative bio marker which 

can be helpful for the early detection of pancreatic cancer. 

Using high-throughput sequencing of bacterial sub-unit 

ribosomal RNA(16S rRNA) gene, this research, 

characterised the microbiota of patients with pancreatic 

cancer and then, compared that data with the healthy patients 

or patients with other diseases which included, pancreatic 

diseases,  non-pancreatic digestive disease/ cancer and non-

digestive disease/cancer. 

 

Pancreatic cancer is identified for the weaken of Immune 

system. Which can initiate the overgrowth of oral bacteria, 

and that’s make it easy to identify by oral identification 

methods. A European cohort study suggests that, antibodies 

porphyromonasgingivalisis directly connected to the 

pancreatic cancer. 

 

Proteobacteria,actinobacteria, bacteroidetes, firmicutes, and 

fusobacteria these were the 5major phyla, in which 99.3% 

are oral bacteria. 

 

The mean relative abundance of prteobacteria was lower in 

pancreatic cancer patients relative to other sample 

categories, while firmicutes tended to be higher albeit, these 

were not significant after adjusting for multiple comparisons 

(FDR). Whereas, higher level of leptotrichiahad shown in 

the group of pancreatic cancer, as well as lower levels of 

porphyromonasand Neisseria.[7] 

Paper ID: ART20197267 10.21275/ART20197267 1330 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 4, April 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

2.2 Evaluation of novel saliva based epidermal growth 

factor receptor mutation detection for lung cancer 

 

Lung cancer is the commonest cancer and leading reason 

behind cancer death in China and worldwide.Non-small cell 

carcinoma (NSCLC) constitutes eightieth of all carcinoma 

cases, and is usually diagnosed at a sophisticated stage once 

survival rates square measure low. The invention of a 

relationship between stratum protein receptor 

(EGFR)activating mutations associated EGFRtyrosine 

enzyme inhibitors (TKI) has taken the treatment of patients 

with EGFR mutations into an era of exactitude 

medication.Epidermal growth factor receptor testing for 

mutations is historically performed on tissues no heritable by 

surgery or diagnostic test. However, the bulk of those 

diagnose square measure on late stage patients in poor 

soundness. In these instances, the performance of diagnostic 

test or surgery is commonly impractical attributable to poor 

patient health and also the risk of extra clinical 

complications.  

 

EGFR mutation detection in neoplasm tissues 

Epidermal growth factor receptor mutations in neoplasm 

tissues were detected by cobasassay, which is associate 

degree allele specific real time enzyme chain reaction (PCR) 

system that qualitatively measures the amplification of 

polymer to sight EGFR genetic mutation from polymer 

derived from freshly frozen tissues. Polymer from these 

tissue specimens was extracted in line with the quality 

procedure represented within the cobas polymer Sample 

Preparation Kit (Roche Molecular Systems). 

 

 
Figure 1: EGFR, Mutation detection 

 

Salivabased dermal growth factor receptor (EGFR) 

mutation detection in bodily fluids 

Epidermal growth factor receptor mutations in liquid body 

substance and spittle were detected by EFIRM in unsighted 

samples by trained laboratory personnel. Every plasma and 

spittle sample was measured in duplicate. Paired probes 

(capture and detector; TsingKe, Beijing, China) specific to 

the 2 TKI sensitive mutations were used: for the DNA 

nineteen deletion (19 del), a capture probe 5′TGT TGC TTC 

CTTGAT AGC GAC G3′ and a detector probe 5′GGA ATT 

TTA ACT TTC TCA CCTFITC3′; for the L858R mutation, 

a capture probe: 5′CAG TTT GGC CCG 300 abdominal 

aortic aneurysm ATC3′and detector probe: 5′TTG ACA 

TGC TGC GGT GTT TTC AFITC3′. The detector probes 

were labeled with fluorochrome. The EFIRM detection 

methodology involves four primary steps21.[5] 

 

2.3    Discovery and Preclinical validation of salivary 

Transcriptomic and proteomics biomarkers for non-

invasive detection of Breast Cancer 

 

Early detection of breast cancer is the key to positive, long-

lasting outcomes, thus reducing the suffering and cost to 

society associated with the disease. The high burden of 

breast cancer in women worldwide underscores the unmet 

potential of bio marker for early detection. 

 

This research main goal is for the long term technology to 

develop the saliva based detection biomarker which, enable 

clinicians of the clinics to breast cancer earlier and it also 

reduce the unnecessary biopsies,( about 80% according to 

research), as well as it is also cost effective to the patients. 

 

In this study, the potential utility of salivary transcriptome 

and proteome for Breast cancer is the purpose of research. 

 

There were two high throughput technologies were applied 

to access the detection method, 

1) Whether salivary transcriptome and proteome profile 

change with onset of breast cancer. 

2) Whether, discriminatory biomarker can be identified and 

validated. 

 

High-throughput profiling revealed significant variations in 

gene signature profiles between the breast cancer patients 

and the controls, demonstrating that the salivary 

transcriptome is an informative biomarker source for 

systemic cancer detection. The gene ontology analysis could 

categorize the 1301 up/down-regulated genes (.2 fold 

up/down-regulation, P,0.01) into various biological 

processes based on their known roles or functions. The 1301 

genes were enriched in functions related to metabolic 

processes (35.46%), biological regulation (30.31%), and 

regulation of biological process (28.24%)).  

 

Based on the microarray data of 358 up-regulated transcripts 

(.2-fold change, P,0.01), breast cancer patients (n=10) and 

matched controls (n=10) could be classified into two distinct 

groups using supervised clustering, indicating the 

indiscriminatory power of Salivary MRNA biomarker. 

 

Proteomic profiling, without independent validation, the 

discovery of salivary biomarker has been recently 

performed, where the consequences of this research 

overlapping with previous proteomic profiling.This 

discrepancy is due to the use of different disease types 

(invasive ducal carcinomas [IDC] versus ducal carcinoma in 

situ [DCIS], different sample materials (unstimulated versus 

stimulated saliva and different technical platforms.[6] 

 

3. Tumour Marker 
 

The carcinoembryonic substance (CEA) check measures the 

number of CEA—a supermolecule that will seem within the 

blood of patients with bound styles of cancer, notably CRC; 

it should even be gift in patients with exocrine gland, breast, 

ovarian, or carcinoma. 
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Pretherapeutic and posttherapeutic will increase in blood 

serum CEA levels among patients with CRC will predict 

deeper native invasion of tumors, higher occult metastasis 

risks, and better posttherapeutic relapse rates A retrospective 

study known that low albumen levels (P = .011), advanced 

UICC stage (P < .001), and high blood serum CEA levels (P 

< .001) were freelance prognostic factors for cancer-specific 

survival.fig,2[9] 

 

 

 
 Figure 2: Cancer tumour marker 

 

3.1. Colorectal Cancer (CRC) 

 

Colorectal cancer (CRC) is that the second and third most 

typically diagnosed cancer among girls and men worldwide, 

severally, with over one.2 million new cases and 608,700 

deaths being calculable in 2008.  Early CRC detection is that 

the hallmark of victorious treatment.  

 

Feculent occult blood tests show high false-positive rates, 

and alternative diagnostic strategies like double-contrast 

metallic element enemas, endoscopy, and endoscopy are 

extremely invasive; thus, these aren't preferred for broad 

screeningCancer biomarker discovery has apace proliferated 

and various biomarkers are according, comparatively few of 

those are in clinical use. Some biomarkers don't translate 

into clinical apply, most likely owing to inherent technical 

challenges in their testing; in most cases, this failure is 

engendered by overlaps within the ranges of traditional 

people and cancer patients,obstructive associate degree 

correct distinction. Characteristic specific colon tumor-

associated molecular markers and developing correct assays 

for effective watching would significantly improve the first 

designation of repeat, resulting in more practical treatment. 

Therefore, the detection of tumor-shed cells within the blood 

is extremely crucial for early identification of operative 

and/or adjuvant therapy patients with CRC requiring any 

best medical care. 

 

4. Translation of proteomic biomarkers into 

FDA approved cancer diagnostics 
 

A biomarker is also outlined as a molecule that's objectively 

measured associated evaluated as an indicator of traditional 

biological processes, morbific processes, or medicine 

responses to therapeutic intervention. A neoplasm marker, 

specially, is associate molecule created by a neoplasm or by 

the host in response to a neoplastic cell that's objectively 

measured and evaluated as an indicator of cancerous 

processes at intervals in the body. Ideally, a neoplasm 

marker is detectable solely within the presence of cancer 

however in apply the neoplasm markers of these days lack 

such exquisite specificity. Current neoplasm markers are 

also classified into a range of classes together with proteins, 

glycoproteins, oncofetal antigens, hormones, receptors, 

genetic markers, and ribonucleic acid molecules. 

 

Moreover, neoplasm markers is also detected in sample 

matrices like humor, plasma, blood, urine, Tremendous 

efforts are revamped the past few decades to get novel 

cancer biomarkers to be used in clinical apply. However, a 

placing discrepancy exists between the troubles directed 

toward biomarker discovery and also the ranges of markers 

that create it into clinical apply. 

 

Few Food and Drug Administration (FDA) approved 

macromolecule biomarkers are in current clinical use. 

Variety of fantastic reviews, commentaries, and editorials 

have begun to deal with the supply of this discrepancy and 

provide some insight into additional with success bridging 

the trail from discovery to clinical medical specialty. One 

among the contradictory problems in translating a unique 

discovery into clinical apply is that very often the scientists 

acting on biomarker discovery have restricted information of 

the analytical, diagnostic, and regulative necessities for a 

clinical assay. 

 

This review provides associate introduction to such concerns 

with the aim of generating additional in depth discussion for 
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study style, assay performance, and regulative approval 

within the method of translating new proteomic biomarkers 

from discovery into cancer medical specialty. 

 

4.1 Biomarker Discovery 

 

A formal structure to guide the method of biomarker 

development was planned by Pepe and colleaguesand 

adopted by the National Cancer Institute Early Detection 

analysis Network (EDRN). The 5 phases of biomarker 

development embrace diagnosing exploratory clinical assay 

validation retrospective longitudinal prospective screening 

and cancer management. The goal of diagnosing exploratory 

studies is to spot one or more brilliant growth markers which 

might then be more developed in subsequentstages of the 

pipeline. Currently, one among two common approaches is 

taken to spot a replacement potential growth marker: 

unbiased high output discovery or targeted discovery. 

Whereas unbiased high output discovery is often used, 

targeted discovery is currently being promoted because the 

most well-liked approach by several teams. The key 

advantage of the latter approach is that process associate 

degree meant use for the growth marker at the first stages of 

the invention method permits higher management of the 

variables (other than the cancer itself) that will influence 

measured levels of the marker throughout the invention 

method. 

 

4.2    Assay development and Analytical Performance:- 

 

a) Specificity and analytical interference 

Analytical interference could also be outlined because the 

result of a substance in a very sample that alters the proper 

worth of the result.In today’s clinical laboratory, 

Supermolecule growth markers in biological fluid are 

typically measured by two-site, non-competitive 

immunoassays (―sandwich immunoassays‖) thanks to the 

nice analytical characteristics, wide convenience, and 

extremely automatable nature of this method. 

 

b) Limit of detection and limit of quantitation 

The limit of detection (LoD) represents very cheap quantity 

of associate degree analyte that may be dependably 

distinguished from zero. Terms used interchangeably with 

LoD, together with lower limit of detection, minimum 

detectable concentration, analytical sensitivity, and 

biological limit of detection, have crystal rectifier to 

confusion relating to a way to measure this performance 

indicator. One procedure involves continual mensuration of 

a zero commonplace (i.e. a sample lacking the analyte of 

interest) among one run. [4] 

 

5. Conclusion 
 

The goal is to detection of cancer at early stage for 

successful treatment, for screening method high specificity 

and high sensitivity is on greater need. Moreover, salivary 

diagnostic is more superior than blood test and for the 

detection of systemic cancer different biomarkers is applied. 

Additionally, the tools of screening should be cheap and 

non-invasive for widespread application, apart from used for 

diagnosis of oral native disease. 

 

The recent approaches of secretion biomarker have 

elucidated nice progress towards clinical application. Where 

as, understanding the liquid diagnostic test and exosomes 

give the data concerning the origin of secretion biomarker 

and therefore, the mechanism liable for the event of 

discriminatory biomarker in secretion and distal general 

disease. Many biomarkers known and valid at diagnostic 

level for systemic cancer detection, we have tendency to 

actually believe that integration of higher understanding of 

secretion and rising novel, correct detection technology can 

open a brand new era for secretion nosology. 
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